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were previously thought to be recalcitrant both aerobically and anaero-
bically. However, the early 1980s witnessed major advances in our
fundamental knowledge of the biodegradation of chlorinated organ-
ics. Bouwer et al. (1981) demonstrated the anaerobic degradation of
halogenated 1- and 2-carbon compounds. Subsequent research on
trichloroethylene (TCE) (Vogel and McCarty, 1985) and perchloroeth-
ylene (Fathepure et al., 1987) demonstrated that these compounds
were cometabolized through a reductive dehalogenation mechanism
by a consortium of anaerobic organisms. Researchers at General Electric
Corporation (Bedard et al., 1987; Quensen et al., 1988) identified a
reductive dehalogenation mechanism for PCBs. Bedard and her co-
workers further demonstrated novel aerobic processes that degraded
the more refractory orthosubstituted PCB congeners and have iso-
lated a number of bacterial strains that are highly efficient in degrad-
ing the more highly chlorinated congeners. TCE was shown to be
cooxidized by methanotrophic bacteria supplied with methane (Wil-
son and Wilson, 1985) and by a strain of Pseudomonas cepacia (G4)
supplied with phenol or toluene (Nelson et al, 1987).

There has been a plethora of laboratory investigations to identify
beneficial microbial processes but relatively few field pilot studies
demonstrating the efficacy of in situ bioremediation for recalcitrant
compounds and little commercialization of novel microbial processes.
Extensive field studies by researchers at Stanford University used
stimulation of methanotrophs to cooxidize TCE under nearly ideal
field conditions. To date, the technology has not been commercial-
ized. Another in situ field study was performed by General Electric
Corporation in the summer of 1991. While limited in scope, this
study provided field-scale data for evaluating aerobic biodegrada-
tion of PCBs by naturally occurring microorganisms. Despite these
partially successful field studies, there has been little progress to-
ward commercialization of new bioremediation processes for in situ
application.

The disparity between research success and commercialization
reflects the difficulty of maintaining critical control parameters (e.g.,
the requirement of methane for cooxidation of TCE and the coinci-
dent competitive inhibition of TCE degradation in the presence of
excess methane). Further, many research studies use highly adapted
cultures that are not readily dispersed throughout the formation or
maintained in the presence of predators. To date, there has been
only a preliminary report suggesting that the injection of a specific
degrader population, P. cepacia strain G4, for cooxidizing TCE may
be effective under highly ideal site conditions (Nelson et al., 1990).
These results are currently being reevaluated by further field pilot
testing.